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baked two-layered carbonaceous material fi-ee from any ground surface, by coating a part or 
the whole of the edge portions of the crystal of a carbonaceous material serving as core 
material with a coat-forming carbonaceous material so as to obviate the choice or limitation for 
electrolyte and run slight in the voltage change when lithium ion is released. 
SOLUTION: This nearly spherical or ellipsoidal granular coated carbonaceous material is such 
one that a carbonaceous material derived from heavy oil or the like adheres to a part or the 
whole of the edge and base of the crystal of a carbonaceous material serving as core material, 
or a part or the whole of the above edge and base is coated with the former carbonaceous 
material, wherein the pares involving a specific surface area determined by BET method are 
closed by the adherence of the carbonaceous material derived from heavy oil or the like, 
effecting <5 m2/ g in specific surface area. This granular carbonaceous material, because of 
being not ground, is contaminated with no impurities, being simple in production process as well. 
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iPtt'&iif-sfcjftfc. -e4^■?'n©-'^v>5^-©a,^^ 
40 [0063] ^fcm^^g€:^s^f■r•s/c^^)©^2''^•^-^'- 

BE®fli-p*SjKyx^U>. jKyr^neu>J&:i'©^iSS 
^S3&*D°pS©^^14^ci-©d5*i6,Jf S Ll^. cne)-^fiS^ 

i'-ifimic^<f)^mLt:. jEffi<tftffit©ra*awr-r-5 

«tg=&f=tJnL/c4>©*s*D. ^^14©fS,*>e.> Cti>b 

so !Rf(c(!B3e$n-r. !£:>ss©mjg?g?rffij#-rsc<fc3ii 
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nti J:< . m^o.oi—uamsx^*) . l < tto.02 
[0064] mmwt vxit. ^^(om. ^ v yjv. ;^ 

[0 06 5] ^ BJ (D ^ ^ 

»mott^. mimm-cmmL. ia»-rs{:iccj:o. 
[0 06 6] Sfit. «E*5ti»^T:i^— jcatjtirc^s 

[0067] :$:m^m<Dmmy3micjztnt. :mv$>i> 

[0068] 2fi:^B^{c J; 13 ffen/c^Staet^ttl^. #«: 

[0069] -ifiwn-nmt. icMt Lx^mtz^mM, 

[ 0 0 7 0 ] S/c. :*:^HJCCtJl»-r«. SWiaSMi 
{c2-:)©jgEfirL?i (SmJ^fcJ;Df|yS^b«^) 

^•rti{i. 8a©^^«mw6n-5. c©^-^. ggm 
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[0 07 1 ] mm'kmm-r i,tcA<omA(o^mi 
T©«ii«s«»i(cfcw-5#e©fi[is«. JWT©ai{cLrtf 

1. n^fom^ 

2. «mfcJ:aiSSJ¥$©a'M 

10 oi^rt*. Jis K2425K:jtg^$nri,i-5:^{c!iD-r;^ 
SiJ^#r*tfo-c, +^y>;FS:» (%) ^jfJ^u. rio 
o-(+ y >; J fcj: 0 + >nI«S^ (%) 

tilD'c^ c:©+y >;>Di^^©fi*s. ussj^iSMg^** 
*4©sr*s. 

[0072] SaJKJSffl^^?^/ CEW^I^^St+tSE 

3. JtaMS©SlJ« 

-7 4^ D ^ >; 7- ^ X itii r ASAP2400/^[R»BEltbS 

4. W:tS©iW5E 

jis R72i2K«^sn-c(,>s:^rfficcmi;r. wts^ad 

5. XiKl£ftIil«Tji«:J:^,^^^©7t#§©ffi'J^ 

xt§imnmm^icj:im^^-A^i (lc. la) ©sj^e 

30 6. ^v>^:}feiiJS 

g^^|sf©^ffi!BJttt Ur, 514.5nmOrJU=f 

4^©f-i'J;«j, Rffi2:l360aii-'A580ciir'©f-i'5»S 

7. S^SEKfiffi^au. iSarfi^UfcBR©^/:^^^ 
S©il^ 

2800-C-ClB$rai^-rsciK:J:D, Mi8<tLfc„ MiS 
{t f 9=-SI[^,ia95*Sgp i -r ^ ;^ - y 3 > if 7'© 
40 PTFE {if^^^^XmW^-^tm TD-U ) saflSPi^jg 

<tOfc„ C©:ftffiffl^Mo.25q*-7'UX|SKj:0fiSS[ 
O. ii:S2an©:&@f4c€:fp^6ft:^. 20O'Cr6BfraXS 

C 0 0 7 3 ] ^>ct,»-c> c©©@^m»?M'^rm{4*iov{c 

ftSST^mU. ^Stfc^©fiS^m^25nil©A-3/c 

i^-*— fe;i'{cAn. 6o'cr6^rajjnf^urii^{fcf 

^'ftlfSlliSlq^/c 0 ©:^fx^^a;&SiJ^ bfco 
[0074] ^C*J. mm^-t U-C«. ajno1cta-'©LiCT0, 
50 *^»?S-ifA:x?-U>*-jK*- h<tyx?-JU*-!K^ 
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4) *fflt,>fc. 

8 . ^mm'mmi'^mRz/wmm^<DWim 

EMU, -fia0f)(c«iEffilv^^4i^®>^*^J;ov^v>y- 

[0075] :*:BiSI;^piI-C«. iESW?4K:LiCoQ, lOOK 

fiSUfc <fc CJf/^Y^d^-iUr PTFE«9*%l(«fiSPJl^ L 

/c4>CD?ri[SlOnin£D«@{C^L.. iE@(*^?#fc„ 

[0076] mffii*B. :^mmmmvu, ^^©aiKLr 
[ 0 0 7 7 ] s-r. nv ^immm^m^wmn^'iooo 

[ 0 0 7 8 ] * /c. 9^*Saill9*^#H^tti280O 

it3r-K.mWLtcm. n^SM. '^i-X ht^iU/c. C© 
•e««ja30nig=&:?' UxatC J: 0 0. aSlOtimOft 

©ft^rfPMOfcfg. 20o°C're^fflK^iejliUfc, 
[0 0 7 9 ] •fe-'^•^-d^-^Lr^i. ij<!;:7'at:u>:i^ 

[0080] nmi^t uri^ibf 

S^i&^fflC^-51S^{C«. lmo1chi-'©Liaa^^f)¥S-|* 

iur^'ot:*-^- hcom-^mm it^mitx^-.i-.A) =km^^ 
[00 8 1 ] ±iE© <fc 5 fc u-r^enytiEe^. 

l.2V«:{ST-rSS-C©^St U/c, 

9. @«JS»Mm?l6©f1^*Jj:t)fmffe15tt©S"J3e 
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#*^sfib©ffM©JS (±fB8 . ) tmmicuximb 

[0 08 2] #i;x^u>:i-+S^F (^SeoTJ) iLi 
>#lim©i/n-::^iK-:»^;^4i-CprFEM (f^^^tOttS 

10 T@«:Sfi?S© (PFO). ■ Liao, ^^mV /c, 

[008 3] ±m-cmi^>titcnmt^t L-co^^bf v ^ 
I^^t£i^»iy3{be-^^ijssyy3. mwmmm*5^ 

OfjE®ftiLT©LiCoQ,*m^ @<*^M<!:b-C©(P 

Fo), • LiciQ, *flit>r 7 ^ ;i/ AS u 5^ A-;^:m?tb'&f^ 
[0084] _hia-c?f fbtifcv^'y A-i-x^mcomMm 

tt^iBBEU/c. SMB. lM/cm'©SMijfe^iEmT-CjS 

20 siti^di 

mHt<OAmM^ (tlJiC^^4SD50=7.5^im. tiS^^JO.i~i 
50/im. d002=0.336nm, Lc=100nnk L^97rmi, J:b^MS = 
aD.Sni'/g. RiS=0.26. KJ:bS=2 . 2 Sq/cm' ) SOqi*^*^ 
C*— i>CQ I *^*L/cS>:-fb^S80'C©3-;Uif-;H::--^ 

^ (^yv h u- :x . h jux >:f;s»30x) lOo 

qi^500m1©-feM-u;l/:7^;^3K:A*l. 200'C. ^BEt?2 

SD50*ffl!lSLteiC5. 7.7um-C3br>tc. MttbX 
©lltS©4>'C^teSD50{i, 7.Sjtim-r*ofc©-C. H'j^ 

[0085] whtiftmm t y ^mmm<odr y u > ni 

lfl©?SaJtB. 0.096t?*S. 

[008 6] c©ffi{f > ^-t^an^^^^^am*. 

*J iCflu tnfe^T©iK^ ©«:ffl»jg^fii** 1 tiCTji-T. 

."Ktt «!:ig«CCO.l~l50//in{C^?5?:Wr C i*ifil|g3 

3 e.cc. JSttig^fbf 'J ^MaMISORfiiCtbfjJU: J; 
*J. tSI[SJl?:?^fiK^-S^^bt:--^9=-«. ."Elvt J: ») *>ilSifB{b 

TC&SAji^«, ^S^^?^fiK-rS^{bt-i-5=-KJ;0 

50 fc. 
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[008 7] c©^<tb- V ^mam^^mm or. 

[ 0 0 8 8 } g^^fct V ^tSSIISS%ffifflt>T. :& 

torr(DjC^Tl000"C-ClB$r5 (3jajtg[25'C/hr) 10 
l:k^MI. Alts. Rffi«$i:C/lMm(aT(Dtft^COi$SS 

[0089] {:©jcsg?{bf •:; ^mmm8=^mi^r-Mm 

€:ffS!tL. mfi?fflEtLrijnoltfci-'©Liao,*?g^g$-&fc 

0 - l*S)l<&JKsW-.SIIIS^bf 'J ;S;« J; D fefeS 

[0090] CCDHI&jbe 5- 5^»aMfB*ffll»-rmffi^ 40 
fPSfb. mmmt L-Clnol(ln-'(DLiao.=Sr^ft?^-tfifcx 

Pf:*-:*.- hCDg^^j® (3:3:4) If*^^ 

[009 1 ] CCDMIS^bf •:'5^l!$aill9©m»?g 

'^viWkfjimwD'c^ s - ^v^>v-^p{c*^c»nooo so 



#14=2 9 7 6 2 9 9 
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•C (S7C#H^. SSiiSs-C/hrJWT) -Cjggffib. K^b 

^iteJ:Oflyln^:^T®^fi^^CD^*as^gS^^iI;&^ 1 (c^-ti- 

:8*f<»:lBiei«:o.l~l50um«C-53-^5*W-r-5C<!:#!|i 

fc. S^{C. S;WiK^bf-y5^?SMIIiS®Rfii©J:bg^«C 
iO. MMJl*J^^-rs^^bfrv9^tt. ;E:WJ:0 4>^B^a 

[0092] c (omt b- 5^«siliS^fflt,^-c:gi@^{^ 

^HSlit>i300°criB#Rg (Visits 2 5°C/hr) 
^{bUfc. C©^fbb-5.5^Sai|l8©J:b^MSI> Stik 
RfiIte<fcC;'l//mWT©ti^»«SJ|IS»fii€:^ 1 

©ife*. >-B*t<tisi«{co.i~i5o/2ii){c^tr?:W-rsci 

[0093] C©M<fc»^ f ^«aiMS*ffll>T. 

L/t. *©3fafts«Ftt9j5£fe**a2K:ef-<i-r7R-r. 

mime 

mumi tm^tcLxm^titcmmi::-y^mmmsB=i:m 
mm.mmic^i^x^Mi^mifs.'psocfcxmfSimitfm u 

fc. fi6n/c^^bifS«t:^<?-!SSIII8©Mai:b> tb^M 
«*j j:a«KJta?:^ 1 tcTj^-r. c ©^{bfB^ b- ^mm 
^immmm^^±ooo'cx^m (^ass25-c/hr) 
b . b I. fc. f$hMtL^it t ^ ^^tssiysoJt^ 
MS. Mttm. Rfil*^J:iyflMm^:^T©«^^^©f$ssms 

gfffi?:^ 1 (Cflf -^r^-r. C ©g^fbb- V 9^j!SSIIIS©i& 

ffi^5-^sa'js©iis*. imtmmico.i-isouiitcf^^i: 
wrsci*^^sn. s/c, )^iiisfa'j^^mfe. s 
utmmx$>-ytc. 3 .-K^isgfbb- ^mmMi& 
®Rffl©ib®[{cJ:i3, 1«a®*J^fiW*^^bet;^w. 
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[0 0941 c(Dmtii-y^mm^^m^>x. nmi: 

mmmi 

mXOA^^ (ct3<C^SiSD50=7.5yni. 8iS^7iJ=0.1~ 
130m m, d002=0.336nnu Lc=100nrtu La=97nm. tt^W^= 
10.8m'/q. Rlii=0.26. *tfca=2 .25g/cra' ) 50qi^^^>— 

lIll©•fe/^•^;^7■7X3{Cl,>^^. 2oo'C«c-C2^ra«J¥ii^ 
[0095] ff en/ctMSf i» 5^«gLiiiSispcc>it 

^iSSMI8<D*'i:vSiSD50iS:jiiML/ci C-S7.9/xra 

.■s;»ii/r©AJiiii&©tf'i:^SD5o{i7.5tf 
[ 0 0 9 6 ] e>nfcffii{ ^wsm^<Dmwt. tt 20 

aibiiv 0.204-C*>4. 

[ 0 0 9 7 J »6n/t«s?t 5- 

ctilO0O-C-CUl$R3 (J?zaj^tg25-C/hr) mS.L. ^itO 

teJ:i>*iumWT©iKt^©<*aS*tS^<ii*^ l icm-HX 

i Plfil CC 0 . 1~150 /X mK ^?ii-?r Wr 5 C i 5 

[0098] c©it<tf^, 5^aaiys*ffli,>-r:gs«rft 

ML. ^^^iLrim)lcln-'©Liao,*;^^$-a-/c:7'a 
ID5S«flI8 

^Hm't'28oo-cris$HMfi£o, Mia{bL/c. if en 
J^cHiSfbfsr^^tSailSSCJt^SS. *J:b*. RfflfeJ: 

muym.T<Dn.'i-<Dwmmmmwm^m 1 {cef-ar^iT 
•r. c ©ussfb f f g^sisiys©eia»?iisij^©iiei&. 

;EW<!:|gia{C0.i~iS0tf inK:^5>ffi*#-r s c i*«sis:^ 

3 6 (c . ^Mt m&it f 9^l!Saiy8©Rffl®ib® k: J: 

0 . «S[®*0/!S^Siyfi^bf nt. iStt J: 0 feISS so 
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«T?*sAjtiii&{3:. aa®^&j^fiSTSMis{bf5.9^{c 

Stitc. 

[0 099] c©MJSfbf ^mmm^^mi^xnm^ 

a\:^-:t^-- b t<Dm-^mm (3:3:4) ^m^r. 
©m^fgcfi-c©;^f;^^*s?raij5£Lfc. *©5<asm#tt 

^«»19 

iS1X©Aj§IIIS (4>'i:^e[SD50=7.5uiiu ^g^^lJ=0.1~ 
ISOtfm. cl0O2=O.336nnv Lc=100nni. La=97nm. J:b^Sa= 
ID.Sni'/q. RSi=0,26. MtkM=2 .25q/oif ) 50q<t*6*> 
Cdf)— i>:Q I ^K^£L/ft:»:'fL*80"C©=i-;U5?-;Uf-y 
^ ( + ^ F U-:?,, h JUx>^^53-30?6) 100 

gi*500m^©-fe^^•^;^75>^^K:l,>tl. j^jiTcK^^t^ 
>-7*-CS^?|. ■Mlia50torr)200-CiC-r2^lffl!gJf®^ 

[0100] mf^htcmmn-y ^mmMS8:\micni^x 
ik. jtaur. fnnt: ^wmm$Q^mc. c©ffl«t 

f 9'l!Sl[ailifi©if'C^«tffiD50^&aiJS Ofc^C67.7um-C 

*>-3fc©-r. f^»^®©;i^s>{j:o.iMm-c*)S. 
[0101] c<Dmmi^-"j9-imm^amw.tt. ttmm 

0.4?ft?*?.C c©fise-7^tftai^®«aj:b 

0.104-C*^>. 

[0102] C©ifftiK--y ^^tftSl^'&S^^Hm'^'lO 

oo'c-ci^ra (^?aiia25-c/hr) j^u, s^bo/c„ ft 

6n/cg|{bf-yg^»Siys©Jt«fflS. Aib*. Ri»*i 

j:c?i/xinWT©t4^©«:a^as[fii4« 1 {cef'e-rjn 

.■E:W<!:|g»«:o.l~l50/im{C:»flJ*#-r6 C <hASffiig§ 

se-tc. i2;W4iiisibfy5^?^aMia©Rffl©J:b^Kj: 

fba3i5<ac>c<h*5#ijofc. sEKissij©^!^, s 
i5ft?*4AiiiiiSB. isa®*jK^siiiS{bt^r5='K: 

[0 10 3] c<Dmt\^'j9-mi^i:mi^xMmii^ 

SSL, m^ygi LTUno1ctn-'©Liaa?:;^M$-tf/c:?'a 

/c. *©5£iScm!^aij®gm*« 2 {cflf H±r TK-r . 
0 

«8t«;©Aj§lliS (itJ'i:^ttSD50=7.5jtxm, Sl[a:»'?S=0.1~ 
150 /im. d002=0.336niik Lc=100nn), La=97nitk tb^MS= 
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10.8m' /q, Rfii=0.26. MttM=2 .25Q/aif ) 50q<!;*6*> 
( + ^ >)>T-i§^ h U-X, h;Ux>^;^^3056) 100 

[0104] nhtitcmm\:^- -J ^^a^iyso^jcs^Lr 
[0105] c<Dnmify^mmmm<fmmit. urns 

tt. 0.088r*S. 

[0106] c©*iK f ^mwmQ^^mm^m%'pio 
oo'cv-mm (#ajiS25-c/hr) ^essl. g^^to/c c 
<omt\^y^mmM^<Da:mmm. mom, fmisj:z:^x 
ntni^:ir<DnT(Dimmmmwm^m: i icm^xmr. 
c ©Mi9{fc f V 9^asi^€«BK^wa'J3£©item. .-km 20 
i 0 .x~i5o/z nAci^^^m-t ict ifims. s 

fc. SWilM8<btr5.9^aaili&©Rfii©J:b^^K:J:»)> 
ttSS^JP^SMiS^btr y J: 0 fci»S<bS 

*SffiC>C<!:*5*IJ-:,it„ $6{C, SEKtiiiJ©^l|, 1SM-C 

[0107] c©^{bf-^ 5^»aili8«:ffit,>r:as*{'P 

^b. m«?SiL-Cajno1dm-'©LiaQ,*^S¥3-e/c:7'a 30 

fc, -?-©-fES5si^9j^s*«2K:flf-a-r5^-r. 

SSSSPUl 1 

t*t«©Ai§IW8 (tf'i:^KSD50=7.S/iin. I4S^=0.1~ 
150 Aim. d002=0.336nm. Lc=100nm. La=97nm, J:b^ffi^= 
ID.Sdi'/g, Riil=0.26. Sl:ba=2.25q/a(i') SOgi*^*' 

t;«f>— ;XQ I %^*Lfc»:{b^8o'c©=i-;i/^f-;ut5» 

9^ ( + -^ V>^m» h U-;^. h^l-X>^^»305K) 200 
fli^l000ral©-fe/<U;U7 200*CK:r2^ 

fa«mi^L. tMjti-^tj^Mi&^^fc. 40 
[0108] f#6n/cfflS{f^- 9^^saiii&isp{c>Ff or 

h;l'X>iS|5?:Jin^. ti»T{C80'CriB$Fagfc?^it!ia*L 

t u< 3^aalliS©t}3'l:^«l[SD50«raI5£l/A:<i:C^7.9/^ra 
t?* o/t. SW©IIIS©*'C<SSD50{i7.5wni-Cab ofc 
©t?, f-y5=-Jl©;?i!»{io.2Mni-C*S. 
[0109] C©ffi«tf 5> 5^t«aiM8©tSSJ:b. ItSffi 

Ste JrilKKtbS*^ 1 Cc^n-^o + U >plg:5)>©«iie»si 

7.33fC*-5C<t*:«6. ^©ttStbli. 0.173-C*S, 

[0 110] C©ffi«b>?^Mai|^*^^#Hia*lo 50 
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OO'Cri^ra (^SiSffi25'C/hr) «EfiKL. i^ftL/c, C 

©l^{be2.9^tSS[||i9©lt*Ea. MUM. mtsjzc^i 

c ©^^ b f 5^tssiiis©si]a^^i)aij^©^i^. im t 

^^CC0.1->'l50jUm{C^^Si&Wr€>C<i:*^{i^3n, $ 
:SM<b^{th--^5=-«S^MSS©R<ii©J;bg^(c<i;D. Wl 

t,^ci*5*ij-3 5fc. 3 6K. sB«ia«©i»*. im-cdbi 
[0111] c<omt\^ V ^mmMia^mi.^xnm=&f^ 

mmmi 2 

mkoyj^m^ (*^C»«tSD50=7.5/ira, tfta:&:iS=0.1~ 
ISOym. d0O2M).336ninv Lc=100nin. La=97niik V:MWH= 
10.8m'/q, R{i=0.26, Sti:ba=2.25c|/an' ) 50pi— i^Q 

1 4^5Sur(,»&t>licfL*.80*c©3-;i'3f-jHi' 7 9^ 

(+>"J>^»3.95S. hJUX>:F^^34X) lOOgi^S 
00ml©-fe>'<Ujl,7 7XrJ«:t^n. SEET200"C«C-C2^iai 

[0112] ?#6n/cffl»b- y 3=-Ma^Slgi54cSftOr 

F-;Ux>ia5^Jn^. tI«JTK:8ox;-ci^gt^aLfc 

2^ 5^«[amia©4''i:>SaD504ifJSL//c<!: C 57.9tf mf 

Aofc. :E:W©iyfi©*'C»i&SD50ti7.5Mmr*ofc© 

[0113] C©tBiif5rmai^©l!SSJ:b. tb^® 

m. feJio^KtbSi^Kc^'r. =t^>'y>ni?&fl-©^iiAi 

7.55fC&SCt*.P,, tSatbtJ. 0.075T$>S. 

[0 114] coMmi^v^mmm^^mmmmm.'pio 
oo-ct?a^ra (^S3iK25-c/hr) mis.b. m^tLtc. c 
omitii y ^mmMSQ(Dt\:mmm. mtm. Rfflfciofi 
*tinWT©ei^^©«i«Sita#fii*^ 1 {cfit-er^f . 
c <Dmt b f ?-«l[S[||lfl©lftS»Rf&iiJ5£©iKS. :8;« i 

l^il{C0.1~150umK5}-ifiJ^WrSC<!:*5fi||g$^T„ ^ 

S«ip?<bf-y^l!S[ajli9©RliI©J:b«?CCj:0. » 
aJl*?f^^-r-5^{tbcr^«. :E;*t<t •) fe<SafbS*sfi 

[0115] c<om^t\z-y^w.mMm^mi^^xMm=^i^ 
fc, ^©5(£jS!(ti!m4afj®gm**2{cen±rs^-r. 

lliS«»ll 3 

%t^©AJSJI«& ('*''i:»MSD50=7.5Mm. e[ffi55-?iJ=0.1~ 
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150 ym. cl002=0.336nitu Lc=100nm. La=97nm. tt^W^= 
lO.an'/g. Rfii=0.26. *itfi=2.25<j/cm') 50p<b*)6*» 

y ') h U— X . h JUX >^:a-8!«) IDOqt 50 

(>ni©H2/N'u^i'7^;^3{ci,»n, ■^BET2oo"C{cr2^ra 

[Oil 6] #6n/ctiSS{t>9^iSEamiSP(Cj(tL-C 
h;l'X>ig|J*fflI^. ti^T{C80*Ct?i^?jfe^ji!iaLfc 

•^-^aSMISCDctJ'C^^SDSO^rSiJ^UfciC-S^ 7.6m m 10 
VS>-:>fc. SW©Si80cfi'i:*iSD5Q*i7.5Mm-C&-?/-c 
CDf. f v 5^® 0.05Mmr*-5. 

[0117] ni^titcnmiiv^mmMM<Dmmit. tt 
mmm^j:zmtm=s:m. i ^cw -a-c^-r. + ^ 
^a'ceffljjsz.aecA-scij&j^. commit -j '^mm. 

[0 1 1 8 3 cofi»{fs»?-iSta^&^^i^#Hmfpio 

00-Ct?l^rai (^SiSS25-C/hr) jglfiSL.. KfbOfc. C 

uTiiur(oi&^<Dfmw^mnm^mi<icm-&x^.t. 20 

C 1 1 9^fi^MS9©taS»1PS!lS©ilt*. i 

|5lSI{c:o.i~l50umK^^&*Wr-5C<!:*J5iiS$*T,. * 

JBcWigt^fci^f 9^*mi^©R(ii©J:t*!jK:j:»3. « 
[0 119] c©M{bf7g^l!SSIl^8^ffli^-c:gS^{'P 

Mb. m^?ffi<tL/rimoldif'©Liao,*^^3li-/c:7'a 30 

fc, -e-©5(E)5S^!iftt»i^m^a 2 {cef-t* r^s-r. 
[0120] Sfc, ^{bf -;,5=^ifiSMi8^:ffli»-T:me* 

mmmi4 

^©y v*-sK>v^d>ne-:^l^ba U^WJy^ 

(tt) is! rioiB-6-28J , tp,Q,^gD50=6.0imi. 
=0.1~50AtiiK ci002=0.336nnu Lc=50nnk Le^90nnk tt^ 
3511=3. Om'/Q. Rjt=0.42. J[l:bS=2.20(i/at^ ) SOqi* 40 

ib^^Cisb—XQ I *i5SOfc«>c{b*80'c©3-;i'^f-;i' 
fy?^ (+y >;>:^»h u-.^, h;i'X>:T;^:9-3o 
%) ioog<!:*500mi©42^<u;u-7^;^3«:i,»ia. ;«r)ET2o 
o"c^r2^ratimi^L.> tl^fi»5^»Syy*-;K> 

[0121] m^tifcmMi^'j^wm^yij-^iy^^ 
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^©tf'C^ieSDSff&i'JSU/ti C -5. 6.2M mX$) /c. 
."Stt<t L/r©lliS©4><C;^SD50tt6.0/itm-C* ofc© 
"C. f y 5=-®©Jir;?fl3:o.lym-C*>€.o 
[0 12 2] C©iW^b-'y?-|a[Syy*-4i">v-f i'D 
fcr-XIIS9^bfa©«aJ:L Jt«ffia*s<tO*KltS*^ 1 

Stb». 0.098-C*^>, 

[0 12 3] c©i|tSf --»5^«^yy*-jK>v-rd7a 
l^-:5C||ig{b^!,?:^5g#Hmcfiiooo-C-Cifl#K (^Sji 

vij''4i>-7'{ >7 n i^-X||$S{tD°n©J:bl§ffiffl. Ktb 
«. R«i*si:aflund£(T©ei^««»J»aStfii*«l 

ntr-XMiS^biPD©ias^?&®JS©feS. :KMilsl«fc 

0.1~50|xiii«C^fiJ*W-rSC<!:3W«tS3nyt. 3 6«:. 

."BW <tp?{bf y 3^Stay V ^-tK^v-i- i» d tr-XMfS 
^bD°a©Rfii©l:b«JK:J:»3. t^SS^rJ^fiSfil^-fbf'y 5^ 

[0 12 4] CC^-fbtf f-ttaJ<V:'7-^>-7-Yi'Ci 

t^-xjys^bA^rfflt^-cfte^ffSii/. l-c i 

»J^m*^2{C^^. 
ly&^l 5 

mk<n>K^m^ (tfi/C^*tSED50=16.2am. fiiS:53-flJ0.i- 
120/xm. d002=0. 337nni. Lc=100nm, La=71nm, tb^ffi^ 
= 14.4m'/q> Rfii=0.31, KtbKl . 96q/crn' ) SOqi^fc— 

^XQi^Kt* Lfcl>:{b,'^.8o-c©=3 -^u^f tr •> 5^ i.'i^y 

';>^^H'-X, h;l'i>^^5>30%) lOOqi'&lOO 

omio-fe/^u^py -^xajcAti. 25o°c;«;)E-C5^iatJE# 
[0125] ^^n/£ffi»b-y 9^MSIII9lSI5{C*fbr 

K ^MSl^©4''C^«iSD50^S>J^ L /c i C 6 . 16 . 6 
/im-TAofc. -"Stti Ot:©MIS©4''i:^t4SD50{i. 16.2 
//inT?*rs/t©t:. fcr'5»?-B©/|t*»0.2/im-C*S. 
[0126] f#e.nfcfflSb-y ?^MS^9©?SSJ:b. tb 

^MS. *j <fciy:»:b«*« 1 tc^-r. +yy>oj^§:a-© 

SiJ5£fil*ill.3?fC*S C i *>6> «SJ^^g^*tf4© 

*SSl:bl3:o.ll3-C$>-S, 
[0127] C©ffl«b--:.?-1;Smil^^^^#HacfJ- 
ODOO-Cri^ra <^jtK25"C/hr) j^^O. e^{bL/c„ 
f#6tlfc^{bb-y5^|«[aMIS©JtSffi8i. XtbS. RiB 

SiyfiMmiiiT©5te^©»fflsms^fii*« i fCTp-r. * 

/c. fiLS:»-<f&S'j^©S:^. 0.l~l20Mm(C^^S^WrS 

i^-fbb- 5^SiSIIJS©Rfii©J:hg?fC J: 0 . ttSJf^ 
RKffl^*ts|s|--C*Se^<bf 5- J: >5 ISa^bS©® 
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■tc, 

[0128] C(Om.it\^'J fiffi 
*f^S!L. •^?S<bL'riino1dn-'©Uaa«rS«S-Sfc 

■e©^fiScm«Ftta'j^m?:*2«:*-r. 

IDSfiMl 6 

ym, d002=O.338m. Lc=83nnv La=63nm. tt^MW-e.S 10 
rrt'/q> Rjii=0.38> KJ:bK2.02q/cm' ) SOqt^Jsf)— ;?CQI?: 

jg^ h U - X . f- Jl/X >^rS^ 30%) lOOqi ^lOOOml© 

aillSi5l5{c>FfL-C h;l'X>3g|5^Jjni. tti^TSc so-c-c 

*'ll»iKtSD5«i> 11.6Mint?*r>fc©T. b*5»9^B©/^* 20 
»0.2*/mf 

[0129] 'f^p>ntcwmti-y ^mw.m^<Dwmit. it 

tJ^fi»*ll2.35fC*eCi*>6. tftffltk»0.123r*S. 

[0130] c<Dmm\::v^mmMS8^^^^mm'p. 

Z5:0'iMinWT©)fe^©f^Si»»Stffi*^ 1 iCTjk-r, * 

ig5{bb-y^«ailifi©Rfll©J:bSl!fC<fc»). tSajKfiSffl 

tifit>ifi-:>fc. 3 sE^«l^©ilS*. :E*t©A®m 

[0131] co^-fbf-y^^tsaiys^ftfliLr. 

=&fPS!0. S»SEiLriinoldii-'©LiC10.=&«S)S31±fc 

MO/t. *©^&m#ttS"J^lg*«2{c^-r, 

7 40 

~150Min, cl002=0.340nm, Lc=42ntn. La==50nm, Jrt^MS 
= 9.2rrt'/g. Rfii=0.49. S[J:b2l.82tj/cm' ) SOqt^if)— 

'Xqi^^* L A:»t<b5S80"CO3 - ;i/ if - ju fcf 5» ^ ( y 

V>^:9-hU-;^. h;I/X>^^^30%) lOOqi^lOO 

om^©^2>'^•^J^:7 7X^^cAn. 25o-c^je-C5^B8«# 

Byii8=&»fc. c©ffiistty3^asiiis©tf'i:^SD5o so 
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*SUSO/ciC^. 19.3Mm-C*-pA:. ."St+i Lr©ll 
i8©ctJ/Ci>?4@D50{i, 18.9iLinit?*oyfc©-C. f ^g© 

/i;?»»o.2Minr*-2). 

[0132] ?f 6tiyt«i3b-y ^^isiESiyswismb. ib 

SiJ^fii*!io.6;er$>-6 cti^^. SMJ:b«o.io6-cS)S, 
[0133] CCffiSb-.^ 5^«Smi9*M^#H^*. 

iooo-c-cifl*r^ (#jaag25'c/hr) j^gfiso, K^bu/c 
<f^.tift:^ffce?.^asiits©it^ffia. AJts« Rfii 

fc. iKS^T&iflg©^^. O.l—lSOwmtC^^iJ^Wr'S 

."St* tmt b- ?iaEmiiis©R<it©j:btg{c J: 0 , wmi- 

1,>C tifiioiPr>tc. S6«c, SH^I^©!^*. Sl!t©A 

3SlliS»1*^^ge^M?^fr*-2,|^{bb- J: 0 m 

[0 13 4] comti^y^mmms^mmLx. 
m^tc. -e©*fi«#ttiij^ift**2{c^-r. 

91:%^ 1 8 

't>-{:^t>-tK(DA^m.m (itJ'C^SiSD50=23.8yin. fiS 
^}-7&0.1~150ym. d002=0.347niii< Lc=2Snm> La=15nm. 
l:b^ffiS = 13.5iTr'/q. Ril=0.68, MtbSL1.6Qq/cnf ) 50g 

i^af>— i5cQi*^S L/ fci>c{b,^S80-C© =1 - ;!/ - Jl/ e 
hu-x. h;i'i>:f«if^3ox) 100 

qi^lOOOm^©•fe>'^•^;^7 5X3{CAt^. 250°C^fft?5 

ilMJt^5'^tfiail^iSP(c*fLri>;i'X>3S»*ftn;«.. « 

ffTicso-crsB^r^iJt^Ma^i^fcf^. imur, mm 

eiSDSOJ&aiJJELfctC^. 24.2Mn|-C*-5fc. L 

T:©||l8©*'C»eSD5rt3:> 23.8Mm-C*o/c©-C. 

[013 5] S6nfci»i5!e-y5^ttaiyS©«Sth. tfc 

^ffis. fciiy^Ktba*^ 1 Kjj^-r. +-"J>pj?§:»'© 

i»JSfli*«l3.ixr*€.Ci*»6. 1taigfiKfflg^«f4© 
MSJ:t»0.131-e*S. 
[0136] COifSSib- -:; ^^feaHIS^^^^H^V*. 

ijooo-cra^tfffl mumB^25•c/^^r) ^{bUfc. 
i#€.nfc»?ftb--^9^^aiissoJt^ffis. Xi:ba. rm 

/c> ^^flji'JS©^:^^ 0.1~150MmfC^^&^Wr-5) 

.■S*f<!:g?Ytt-^5^l!ftSiy&©Rffl©th©«cJ:i5> W-WM 

fmm^mn-C&^mtii y ^^UStt J: 0 Sa^bg©® 
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[0137] f:©l^{tb--^ 5^feMMIS*ffifllL-r, :g€g 
SISfetai 19 

50m nu d002=0.336nm. Lc=100nin. La=97nnu tlMW^ = 

lO.Sm'/g, R{i=0.26, XitfiZ .25q/cm' ) SOqi^aft— 10 

>^F^ h X , F ^PX >^;Sg^3056) lOOqi 4 500ml 

©^2>'^•^;^7vx^{cAn. 30o"C^ll-ci^Mmi^ 

mmm^ix:MLx=¥yv>o.iS!iim^. «jrF{ci5o 
mMi>fttc6. 8.i/xm-c*-33fc. :E;wtur©ii^(D 

*'ll^*iSD5rti. 7.5ium-C*ofc©-C. fcT-^^JS©/?* 
(3:0.3<iin'C%^. 20 

[0138] »e.nytfiise-y9^tftsiys©«sit. tb 

5£fiI**29.o?fC*5c:<t*^6. 1SSJ:l:«0.290-C*5„ 

[0139] c(Dnn^y ^mm^^mMmmm.'p. 
looo-c-cufijiifl <#sjiSioo*c/hr) m^v. ^ito 

r. sita^ajjeoigm. o.i~i5o*imK»?&% 

ofc, .■S;«<bKfbf 9^tSS[||i8©Rlii©Jt®«: J: 0 . 30 

S©ffit>C<t*l*53!P-3.fc. Setc, SEhtS^©^m. S 
«©Aitlli9B«aJ^fi£fflgt^«l4-CS)-5gg{bf -y ^^K 

[0140] c©^{k f 9^«[ai^4rffiffl o-r . 

^fPSiL. m>»S?<!:Orajno1ttii-'©LiC10,*«gfl¥3-&fc 

MLfc. -s-©?E)5!cm!KFi4iij^**^ 2 tc5?-r. 

*ifiW2 0 40 

50m tik d002=0.336nni, Lc=100niii, La=97nni, l:b^ffiS = 
10.8rtl'/q. Rlii=0.26, KJ:b*2 .25q/cra' ) 25qt^lt>—:^X 

Qr4l^*Lfc«>;fb,^,80'C©3-;P5f-;uti»?^ 

>^^53^ I- U-;^. hJl'X>^;^^30%) SOgd^lOOOml 

iys*»fc. c<3!j»i?ti.5^tssi^s©*'i:vS[g6D5w& 50 
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SJSL/ciC^. 7.8wm-C*-^fc, .-SMib-COHiS© 
t|i'll»t4SD50{*, 7.5Min-C*ofc©-C, fcrt??-®©JP* 
tJ0.15Mni-C$)S. 

[0141] m^titcmwiif y^wmmsommtt. it 
mwmisj:UMt[M^m. 1 sc^-r. + > Bj^^©aij 

^ffl*ll5.0XC*SCi*>6> feSl:b»0,150-C*6. 
[0142] C©tSI3f f^tSSiys^M^^ffl^*. 

looo-c-ciflsr^ (#jaiUK25-c/hr) m&b. mtb-tc. 

S/C. «iK^?5i|IJS©^:S:. o.i~i50Mnifc^^?&4Wr 

5«>©-C*i3> xSliI*ra'J©l*^i*:B;*t<!:i^»rS)-3 

/c, sMiE^^bf 'J ^mmmscomcDtmicj: o . « 
©iai,>ci*st>*»-,fc, 3 etc. so«iig©iftis. stt 

©AslMSSfiSSJ^fiSfflB^^Ws^-CfcSM^b f 5^«c J: 
Ottasn. xs»*Pg|5^*iA<^c-:>rt>SCi*ifits2$ 

[0 143] co:>mt^v^ms.M&i^^m\^x. %m 

*!L/t. *©3B6icti#ttfflI^*%^2{c5^r, 
1 

mK<DA'mi& (4''^:^SSD50=7.5Mln. t4S»?P0.1~l 
SOMllk cl002=0.336niik Lc=100nin. La=97lniiu Jt^ffiW = 
ID.Sm'/q. Rffll=0.26. *tbfi2 .25ci/crn' ) IQqtlr^—'^X 

Qi*l^l//c»:fbiSio-c©3-^i/ij-ju C + yy^qFig 

^-hU-;^. hil'X>:T;gg^8X) 50qi*500ral©*-'<U 

^v7 7X3{cAn. 25o'c^jir3^Fflj»#s^L, ffiis 

C ©«S b- 5, ^tSSI^©ip>6teSD504 i'JS U 

[0144] e.n/cffiMb-^. 9=-mSlliS©l!SSJ:b. ib 
^MS*iJ:C^JElta*^ 1 fCn^-To + > Bl{§:9-©aiJ 
5£ffl**2.03fr*SC<b*i6. MaJ:b«o.o2or-&€). 

[0145] C©fBS{f -;, ^Ma^*^3R#H««. 
1000-C-Cl^#r5 (^SjiSzs-CAir) ^^t. p?{bl//c. 

*i«tc;iutiJ«T©tftT©»aaie8i»<it*s 1 cc^-r. 

*/c, tia^^i^a'j^cMm. o.i~i5o/itn(c^^^^-r 

fc. :EW<bMbt-y^SEai^®R(B©Jtt5CcJ:i5, M 
^fiSmg^^Mf^t?* SK-fbe 'J =f-uicM^ 0 S^{ba 

©AiilllSfJ«aJ15)3i«ISJR1vtl4t?* SK^b b- 5^k: i 
fjaa^n. Xi,£;'g|J»m<&ori>-5c<!:*issss 

[0146] C©g?<tb--;;5=-MSl^^<^fflL-r. fiS 
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miK<o^3&ms (4>'i:>«i[SD5o=7.5unk n&wso.-L-^t 

SOMm. d0O2=O.336nm. Lc=l(X)nm> La=97nm, tiMW^ = 
lO.Sm'/q. R(ii=0.26, Ki:|:fi2.25ci/an') 50qi^&— 

>>F^S^ h U — X . h ;UX >:?^;®^3CB6) lOOqt * lOOOm 

l©■fe>'^•^;^:7 5;^^{cAn, 25o-c;s:BE-C3B#Pai}i^ lo 

O.0Sam"CS>S. 

[0147] ff 6nfcfw«t f ^ms.m^<owmsi.. it 
[0148] c©wajt-^ ^mmMi6^m^mmm.<p. 

fcJ:DflytnWT©«i^©fl:aS»SgLfit?:« 1 (CS^-T. 
tig:S'^Ua>K®^l&. o.i~i50//in{c^^&4Wr 

(DAmmmmmMim^ttm-c$>^miti^ v j: 30 
[0149] c©K{bfc' 5^ g^ttgyys^ffiffl ur. fts 

S»??RiL.-CUnolchf'©LiCia%^»3-a:fc 

mmnwM'p. i5oo"ct?2^Fa (^iiS25-c/hr) mfS, 
m^mi icw;-r, m&'^^wi^o^^^, o.i~i5o 

[0150] co^^bb- 5» ^tmm^imm or. a® so 
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*fPS!L. ^?KiL-ClinoW©Liaa4^^3ti-)t 

MLtc. ^©^aWi#14j!!J^*%^2«:^-r. 
SliS^2 4 

ti6<*©A@iyS (tf'i:^eiSD50=7.5/im. fiiSt^JJ-lSci-i 
SOMii), d002=0.336nin. Lc=100nm. L*=97hiii. it^Q^ = 
10.8ffl'/q, Rlil=0.26> )tJ;bS2 .25q/cm' ) SOqi^J*— 

^^2.9%. hJl/X>::T;g^7.85i5) lDaq<!;*1000ln1©•fe^^• 

UJl':7^xnK:An. 200*CSEt?2B^raa^il^b. fl 

«b- 'J ^mmmm^mc, »enft:*iMb- ^ttsnis 
fco c©f»«b- y 9^iS[aiii8©4''i:^aD5o*sij^ u/c 

iC5. 7.6uinr*-3fc. :Kt*i 0-C©lliS©'liii:^S 
DSOti, 7.5/xn|-r*r>/c©-r. t:i»?^)l©Jf*«0.05Mra 

[0151] »6nfcffliie-^9^«aiiSfi©ttSJ:t it 

mmmisj^uMbm^m 1 cc^i^-r „ + > pj^:»oa!i 

5Effl[AS8.7%r4)-SC<b*>^. tSSJ;L»o.087r*>.S„ 
[0152] C©*9^f-;.?-«Mllifi«:^^#Hmtf . 
1000-C-C]Mra (#?iaj^25-C/hr) gIfiSL. g?lbLfc„ 
f??.tx/cg?{bb--;,5^1*aMi9©J:b^®a. *tb«. Rffi 
*sJ:U:ianiWT©«t^©«:fflS»a®ffi'&^ 1 (Ctk-T. 

iKa»<iti!!l5e©il6*. 0.1— isojumcc^&wr 
i4>©T*»j. xi^ii5fS'JS!ls*«;s;Mii^iit?s,-, 

/c. .■K«i^{bb--^5^«aiyS©Rfii©J:b^tcJ:0. IS 

[0153] c©^{bfcr5»9^ttaiM&^««L/-c. 

^Vmij. «»ffitLriJi»1dm-'©Liao,%«g))?3-l*fc 

SLfc. ^<D%tm^m^^^m2i.c^-r. 
mm I 

«t*©Aj§ii^ (^^''C^^asD5o=7.5^^l^ ee[^?5Jo.i~i 

50 wm, d002=0.336nm, Lc=100nm, La=97nm, t\cMW^ = 
lO.Sm'/q. Rlil=0.26. SCl:bS2 . 2 Sq/cm' ) ^^(Ottm 
<<»-r:ftg*f^L. mm^tL-C lmo\(in-'<DLiao,=S: 

[0 154] L*»Li5:*S6. C©m?fe«. mW®©^»? 
[ 0 1 5 5 ] J&fc. ffifflOfcAXjySCMatb. Jrb^Eig 

tmM2 

m^(DA^M^ (4J'll<fijtSD50=7.5Min, tt@[»flJ0.1~l 
SOjum. d002^.336nni. Lc=100nin. La=97nm> J:b^MS = 
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lO.Sm'/q, Riii=0.26. XJtK2 .ZSq/on' ) ?r^©SSffl 

\.^-cnmn'mb. m)i?ffl^iLnmoidn-'OL-icia«- 
l-t^g^ji':raf^*- (3:3:4) im^> 

tmms 

SO urn, d002=0.336nrn. Lc=100nm. La=97nm, tt^M^= 10 
lO.Sm'/g. R(ii=0.26. Ki:ba2.25q/cm' ) «:-e©$tSffl 

bit. ^<Dmi'm^f^m^mtif:^^&im2icm 

<M) Si{ rMaiB-6-28J . **C^SD50=6.0Mm. tiffin 
^O.V^SOiitik cl0O2=O.336nni. Lc=50nflu La=90niiu VtM. 
lBM=3.0m'/q. Rfil=0.42, Ktbfi2 .20ci/cm' ) 
S^t»rfte4f'PI!tL. S^iLrimol(*n-^©LiC10 20 

f-i^^;l/:/nfc:^;>.-h©tl^^ (3:3:4) ^ 
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50m in d002=0.336nnu Lc=100nm, La=97nni. tb^ffiS^ 
ID. am' /p. Riil=0.25, JEl:bfi2.25q/cm' ) SOqi^J?)— 

Qi%^*i/^l>:^fc*8o'c©3-,»i-i?-juf ^ 

F U — . h ;l'X 305S) lOOgi ^ lOOOm 

l^-fe-'-^UJU^^XntCAn. 200'CmE-C2B#ra^ffil 

«aiyS?rW^^J-Ci5t^t-5 C t Aj: < . S^ffla* 
IflOO-C-Cl^Fll (^iia2S-C/hr) MlSO, Kfbl/fc. 

mnmo^mn^mc. »6tifcg^»t5ti4©tb 

b. ft©^l,^)Bt^e*Lri^SCi*it)3!)^o/c*i. Cti« 
■54>©iJil*3tiS. 

[0156] C©l?Stt?4^ffifflbT. fi@*{^iib. 
*fii??8Ei L.riino1cli|-'©LiaQ, *^^*-ttfc7'a f U > 

[0157] 
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